Nitroavidin as a ligand for the surface capture and release of biotinylated proteins.
Discussed here is the preparation, detailed purification, and evaluation of nitroavidin as a ligand for surface capture and release of biotinylated proteins. Avidin from chicken egg white was nitrated using dilute tetranitromethane solutions. UV-vis spectroscopy was used to show decreased binding of the biotin analogue, 2-(4'-hydroxyazobenzene)benzoic acid, HABA, to nitroavidin compared to binding of HABA to native avidin. From enzyme-linked immunosorbent assay (ELISA)-based assays of the modified avidin, it was found that there are approximately three tyrosine residues converted to nitrotyrosine out of the total four tyrosine residues in the protein tetramer. For the first time, matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF-MS) was used to demonstrate the point of nitration in nitroavidin as that of the tyrosine associated with the binding of biotin (Y33). From surface plasmon resonance spectroscopy (SPR) experiments, it is shown that biotin has less binding propensity to immobilized nitroavidin (K(D) = 4.4 +/- 1.9 x 10(-6) M) than immobilized avidin (K(D) < or = 10(-11) M). Importantly, the use of pH 10 carbonate buffer as eluent resulted in facile release of bound biotin from the nitroavidin-functionalized surfaces, allowing for readily regenerated biotin capture surfaces (reversible binding surfaces). These outcomes are important for the development of protein concentration methods directed at isolation of select proteins from a large population using gentle target protein isolation/release conditions.